The bulk modulus of cesium also behaves anomalously 7 at the higher pressures.
Below the 42.7 kbar transition and above 120 kilobars, the bulk modulus is a linearly increasing function of pressure. In between, however,. However, for a limited energy range,' the energy dependence may be ignored.
In the case of cesium, for the local pseudopotential, we used Animalu,s16 screened model potential form factors.
The form factors are defined as
where Va is the local ato~ic pseudopotential, G is a reciprocal lattice vector, and n is the primitive cell volume. To compute the energy bands at high pressure, i.e. different primitive cell volume and different Gfs, the form factors must be appropriately scaled. We scaled the form factors 
The atomic pseudopoten~ial is weak because the repulsive potential from the orthogonalization terms cancels the strong atomic potential. However the cancellation is different for the different angular momentum components of the conduction electron wavefunction. In using a local pseudopotential one has assumed that the cancellation is the same for each angular momentum component.
In cesium the core has configuration ,
The cancellation for 1=0 and 1 is expected to be good over the whole core. For 1=2 there is some cancellation arising from. the 3d and 4d core ~tates, but it can only cancel the atomic potential up to the n=4 shell. It leaves the potential in the n=5 shell uncancelled and the d-component of the conduction electrons will see a deeper attractive potential.
At normal pressure the conduction electron wavefunction is mostly s-like; the I-dependent effect will not be important. ' .
The £-dependent part of the potential is then very important.
To account for the incomplete cancellation, we have added a non-loc~l correction to the local form factors of the form
A2 is the well depth, R is the well Slze, and lj)2 is a projection operator acting on the d-component of the wavefunction.
Since there was no expe~imental information on the band structure of cesium at high pressure, A2 and R were determined by adjusting them to fit our band structure at VIVO = 0.5 to 
B. Density of States
Once the band structure has been obtained, the density of states N(E) may be calculated from
where N is the number of primitive cells and N(E) is normalized to the number of states per atom. To calculate the s, p and d contributions to the density of states, we define the ~-character of a wavefunction IjJ k(r) in the following quantity n - (8 ) where the integrals are to be taken over the inscribed sphere.
By assuming that the fractional mixing of.the various angular momentum components of the wavefunction outside of the inscribed sphere is the same as those in the inside, the partial density 6f states maybe calculated and
This is a reasonable definition. for the partial density of states because the inscribed sphere contains 75% of the primitive cell volume.
Equations (7) and (9) were numerically evaluated uS1ng the Gilat-Raubenheimer technique. 
calculation, the wavefunctions ~ k were expanded in a basis 
III. Results
The scaled form factors, d-well parameters, and lattice constants used in the calculations are listed in Table I .
At all three volumes V = 0.5 V, 0.4 V and 0.3 V , the
structure is assumed to be fcc. .'
. " ". To make this quantitative, we have calculated the total number of states'or the fractional'amount ofcharge'di~tri- 
The results are presented in Table II .' The d component of. 
IV. Discussion
In summary, our calculation is generally consistent with previous calculations. The conduction electrons become more d-like as the volume decreases (see Table II ). In order to examine this possibility we have calculated the electron-electron interaction in the Hartree-Fock-Slater sense using the pseudocharge density in the manner of 30 Appelbaum and Hamann.
We find at each volume that the exchange term dominates. At high pressure, the Hartree-Fock potential is positive and a maximum at the atomic site; and is negative and a minimum at the "bonding" reglon. This lends support to Heine's speculation which may be a possible scheme for understanding the phase transition in the 42 kbar region.
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